Background/Aims: Gastric schwannoma (GS), a rare neurogenic mesenchymal tumor, is usually benign, slow-growing, and asymptomatic. However, GS is often misdiagnosed as gastrointestinal stromal tumors (GIST) on endoscopic and radiological examinations. The purpose of this study was to evaluate EUS characteristics of GS distinguished from GIST. Methods: A total of 119 gastric subepithelial lesions, including 31 GSs and 88 GISTs, who were histologically identified and underwent EUS, were enrolled in this study. We evaluated the EUS characteristics, including location, size, gross morphology, mucosal lesion, layer of origin, border, echogenic pattern, marginal halo, and presence of an internal echoic lesion by retrospective review of the medical records. Results: GS patients comprised nine males and 22 females, indicating female predominance. In the gross morphology according to Yamada's classification, type I was predominant in GS and type III was predominant in GIST. In location, GSs were predominantly located in the gastric body and GISTs were predominantly located in the cardia or fundus. The frequency of 4th layer origin and isoechogenicity as compared to the echogenicity of proper muscle layer was significantly more common in GS than GIST. Although not statistically significant, marginal halo was more frequent in GS than GIST. The presence of an internal echoic lesion was significantly more common in GIST than GS. Conclusions: The EUS characteristics, including tumor location, gross morphology, layer of origin, echogenicity in comparison with the normal muscle layer, and presence of an internal echoic lesion may be useful in distinguishing between GS and GIST. (Korean J Gastroenterol 2015;65:21-26) 
INTRODUCTION
and so on. Of these, GIST is the most common mesenchymal tumor of the stomach with a malignant potential. 1, 2 Gastric schwannoma (GS) is a rare neurogenic mesenchymal tumor. This tumor is usually benign, slow-growing, 22 박형철 등. GIST와 구별되는 위 신경초종 EUS의 특징 The Korean Journal of Gastroenterology Values are presented as n (%) or mean±SD. GS, gastric schwannoma; GIST, gastrointestinal stromal tumor. and asymptomatic, with extremely low malignant potential and an excellent prognosis after surgical resection. 3, 4 However, GS is often misdiagnosed as GIST on endoscopic and radiological examinations. Therefore, accurate differential diagnosis of GS and GIST has important prognostic and therapeutic implications.
EUS is the most reliable procedure for assessing the tumor's layer of origin, the exact size of the lesion, morphologic features, differential diagnosis, classification, and follow up of gastric subepithelial lesions. Therefore, a better understanding of its unique features for differential diagnosis may be helpful in providing effective intervention strategies and guide selection of appropriate therapy.
To date, case series describing EUS features in only four GS patients, respectively, have been reported. 5, 6 The purpose of this study was to evaluate EUS characteristics of GS distinguished from GIST. 
SUBJECTS AND METHODS

RESULTS
Baseline characteristics of GS and GIST patients
The final enrolled population consisted of 31 GS and 88
GIST patients. The baseline characteristics of enrolled subjects, including age, sex, and gastrointestinal (GI) symptoms are described in sented with epigastric discomfort. However, no significant differences in the baseline characteristics were observed between the GS and GIST groups.
Endoscopic characteristics of GS and GIST
The endoscopic characteristics of GS and GIST patients are summarized in Table 2 . All GSs were round to ovoid shape and there was no lobulated shape. The five GSs (16.1%) had in the lesser curvature of the body), followed by antrum (n=2) and cardia or fundus (n=1). In GISTs patients, the gross morphology according to Yamada's classification was predominant type III (n=35, 39.8%) and the most common location was the cardia or fundus. Comparing GSs with GIST patients, the gross morphology and location was significantly different (p=0.030 and p＜0001, respectively) ( Fig. 1 ).
Endosonographic characteristics of GS and GIST
The endosonographic characteristics of GS and GIST patients are summarized in Table 3 . was significantly more common in GIST than GS (p=0.036).
박형철 등. GIST와 구별되는 위 신경초종 EUS의 특징
The Korean Journal of Gastroenterology 4, 8, 9 In our study, prevalence of GS was 5.4% (31 GS patients among a total of 573 patients) and the tumors occurred predominantly in older adults with a marked female predominance. The majority of GSs follow a benign clinical course and malignant transformation is extremely rare, as a few cases have been reported in the literature. 10, 11 In clinical practice, preoperative differential diagnosis between mesenchymal tumors of the stomach is usually difficult. GSs are rare benign mesenchymal tumors of the stomach. However, because of different prognostic and therapeutic implications, it is necessary to differentiate GSs from other mesenchymal tumors of the stomach, particularly
GISTs with malignant potential. Endoscopically, GSs appear as elevated lesions, with or without central ulcers.
In several studies, the location of the tumors was predominant in GC of the body of the stomach. 4, 6 In our study, GSs showed statistically significant predominance in the GC of the body, compared with GISTs. In addition, previous studies showed that GSs had an exophytic growth pattern rather than an endoluminal growth pattern. [12] [13] [14] In our study, the gross finding according to Yamada's classification was a predominance of type I, classified by an elevated lesion with an indistinct border and it was statistically significant, compared with GISTs.
There are no previous reports describing the gross finding according to Yamada's classification in GSs or GISTs. Although our study population was relatively small, which might influence some results, this finding may be the endoscopic feature, reflecting GSs with an exophytic growth pattern.
The features of GSs on EUS have been described as round submucosal lesions with marginal halo, and homogeneous internal echogenicity without internal echogenic foci, arising from the 4th layer. 6, 15 Some reports have suggested that the echogenicity of GSs compared with the normal proper muscle layers may be helpful for differentiating them from GISTs. 5, 6 One study suggested that the echogenicity of GSs was much lower than that of the normal proper muscle layers. 6 In other case reports, the internal echogenicity of GSs was heterogeneous and low, but slightly higher than that of muscularis propria, with internal patch high echo. 5 According to our results, isoechogenicity in comparison with the normal proper muscle layer was predominantly found in 71.0% of GSs, whereas hyperechogenicity was predominantly found in 52.3% of GISTs. Pathologically, GISTs have high cellularity with a basophilic appearance on H&E, whereas GSs have moderate overall cellularity. 4, [16] [17] [18] In addition, the degenerative changes, including hemorrhage, necrosis, and cystic change, which are often seen in soft-tissue schwannomas, were not the common features of GI schwannomas, although these tumors grossly resemble soft-tissue schwannomas. 9 However, hemorrhage, necrosis, and cystic change are the common features in GISTs and calcification is seen in 6% of GISTs. 19 In our study, the presence of an internal echoic lesion including cystic change, hyperechogenic spot, and calcification was significantly more common in GIST than GS.
These differences in echogenicity and the presence of an internal echoic lesion between GSs and GISTs might reflect the pathologic differences of cellularity and the structural components of the tumors.
In previous studies a marginal halo, corresponding to his-topathologically lymphoid cuff was observed on EUS in GSs and GISTs. 4, 15 Recently, although small case series, a marginal halo was found in the majority of GSs. 5, 6, 15 In our study, marginal halo was found in 71.0% of GSs and 50.0% in GISTs.
Although not statistically significant, the frequency of marginal halo was greater in GSs than GISTs.
Our study had several limitations. First, this was a retrospective study comparing the EUS features of GISTs and GSs.
In addition, there might have been a potential bias when retrospectively reviewing the EUS photos. Second, although EUS examinations were performed, patients were selected for surgery according to the clinical opinions of the many doctors including internist and surgeon. Third, in addition to the GS, preoperative differentiation between GISTs and gastric leiomyomas is also important. However, the gastric leiomyoma was not included in our study. In previous studies, a marginal halo appeared more frequently in GISTs than in leiomyoma and the echogenicity of the leiomyoma was similar to that of the normal proper muscle layer. 15, 20 These results demonstrate that the EUS features of leiomyomas and GSs have many similarities. Therefore, in the future, conduct of largescale studies should be considered in order to determine the differential diagnostic points of many gastric mesenchymal tumors.
In summary, GSs were predominantly type I according to
Yamada's classification and were predominantly located in the gastric body, compared with GISTs. The EUS features such as homogeneous hypoechogenicity, a well-demarcated margin, fourth-layer origination, and lack of cystic change, hyperechogenic spot and calcification, isoechogenicity compared to the echogenicity of normal proper muscle layer may be helpful in differentiation of GSs from GISTs. In our study, a marginal halo was the common feature of GSs, but not an essential one for differentiation GSs from GISTs.
